Possible involvement of a cyclic AMP-dependent mechanism in PACAP-induced proliferation and ERK activation in astrocytes.
In cultured astrocytes, PACAP activates extracellular signal-regulated kinase (ERK) and induces cell proliferation at picomolar concentrations. Here, we examined the role of cyclic AMP signaling underlying the effects of PACAP. PACAP38 induced accumulation of cyclic AMP in astrocytes at concentrations as low as 10(-12)M. PACAP38 (10(-12)-10(-9)M)-stimulated cell proliferation was completely abolished by the cyclic AMP antagonist Rp-cAMP, whereas the protein kinase A (PKA) inhibitor H89 had no effect. This PACAP38-mediated effect was also abolished by the ERK kinase inhibitor PD98059, suggesting the involvement of ERK in PACAP-induced proliferation. PACAP38 (10(-12)M)-stimulated phosphorylation of ERK lasted for at least 60 min. This effect was completely abolished by Rp-cAMP but not by H89. Dibutyryl cyclic AMP maximally stimulated the incorporation of thymidine and activation of ERK at 10(-10)M. These results suggest that PACAP-mediated stimulation of ERK activity and proliferation of astrocytes may involve a cyclic AMP-dependent, but PKA-independent, pathway.